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Pedagogy and Curriculum Reform 
in China—From the Angle of One 
Teacher’s Daily Work

Abstract: This article is based on a study that documented the daily work 
practice of an eighth-grade mathematics teacher and her colleagues at a 
secondary school in Shanghai when they taught the unit on geometric proofs. 
Four interrelated work activities were identified to highlight a pedagogy 
around homework errors. They form an activity system characterized by rich 
and timely feedback to students and collegial deliberations on what is behind 
the errors. Key ideas of activity theory were used to shed light on the process 
and roles of each activity.  Important implications of this pedagogy were 
discussed in the form of four dilemmas faced by the current reform.

Many Chinese scholars lament that by following the Soviet model and then 
the U.S. model, there has been, regretfully, no pedagogical model in China 
(Liu and Lin 2008; Zhong 2006). A few leading scholars argue, however, that 
embedded in the “two basics” (shuang ji), the basic knowledge and basic skills 
that the previous round of curriculum reform had successfully achieved in 
the past two decades, is a rich set of experiences that the current curriculum 
reform can draw on but has failed to do so because of lack of research on 
the earlier experiences (Zhang 2005, 2006). This situation could suggest that 
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reform brings change, albeit slowly, at the expense of continuity. Although 
there is an established consensus around the world that teachers are the most 
important factor in implementing and sustaining educational reforms (Borko 
2004; Cochran-Smith and Lytle 2001), little is known in terms of how teachers 
use resources in classroom interactions and in their daily work to carry out 
reform (Cohen and Ball 2001; Cohen, Raudenbush, and Ball 2003).

This study is an effort to bridge this gap by carefully observing and docu-
menting the daily work practice of an eighth-grade mathematics teacher, Wang, 
and her colleagues at a secondary school in Shanghai when they taught the 
unit on geometric proofs. Thorough analysis highlighted four interrelated work 
activities that portrayed a pedagogy featuring rich and timely feedback loops 
centering on homework errors. The numerous teacher–student and teacher–
teacher interactions mediated by curriculum materials occurred inside and 
outside classrooms in addressing the homework errors. They wove together a 
richly embedded web of hidden resources of teaching and learning that sup-
ported the students in mastering rigorous deductive reasoning and forming 
logical thinking habits for lifelong learning. This teaching intensive work has 
important implications for the current round of curriculum and pedagogical 
reform.

Theoretical Framework

Building on Vygotsky (1978), Engeström (1999) perceived learning in activity 
systems as tool-mediated and object-oriented actions and learning from praxis 
as expansive and coconfiguration work. Wang’s activity system consisted of 
multiple homework-oriented activities, each having a distinctive set of goal-
directed actions aimed at forming and transforming the object: the homework 
errors. Because actions reveal the subject’s goal-attainment and problem-solving 
processes, viewing actions and activities within an activity system “makes it 
possible to include both historical continuity and local, situated contingency in 
the analysis” (Engeström and Mietinnen 1999: 9). As a result, studying human-
mediated activity needs to focus on the activity system, which involves a com-
munity of actors who have a common object of activity (Cole and Engeström 
1993), in this case, the commonly shared object of student homework, their 
incorrect answers, and their misconceptions. These interlocking levels of 
analysis for this study are represented in Figure 1.

In activity theory, internal tensions and contradictions in an activity system 
are taken as the “motivating force of change and development” (Engeström 
1999: 9). As an activity system continually transitions and transforms such 
tensions between the collective motive of the activity, goal-directed individual 
actions can be accentuated (Leont’ev 1977). This perspective is useful in 
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understanding the societal and cultural contexts of the work of Wang and her 
colleagues, which are undergoing tremendous reform and transformation.

Methodology

Wang teaches at a neighborhood middle school in a busy residential area in 
southwest Shanghai, China. She taught math for two of the six eighth-grade 
classrooms, both of which contained some mathematically weak students. She 
chaired the Math Teaching Research Group in her school and was a member 
of the Eighth-Grade Lesson Planning Group together with another three col-
leagues. They frequently met informally, in addition to their formal meetings, 
to share teaching information and problems. Zhao, one of her younger, male 
colleagues teaching math in the same grade, sat close to her in the grade-level 
teachers’ office (ba nianjizu bangongshi); so their conversations often took 
place when they marked homework together during their nonteaching hours.

The fieldwork involved full-day observations of Wang’s homework-related 
activities as they unfolded in her grade-level office, her classrooms, and her 
staff meetings over a two-month period. To better understand Wang’s peda-
gogical actions, activities, interactions, and opportunities for teaching and 
learning that constitute the activity system of her daily practice, a case study 
approach was used to allow intensive, in-depth examination of “the interac-
tion of significant factors characteristic of the phenomenon” (Merriam 1988: 
10) in her sociocultural context. Taking a pedagogical activity as a unit of 
analysis helps the study pay attention to all the components of the activity 
system and their interplay to form a more complete understanding of the in-
ner workings of the system.

Data included direct and focused observations, audiotaped natural flow of 
office and classroom activities, interviews, marked student work samples, and 
curriculum documents. The observations and interviews were all audiorecorded, 
and detailed field notes were taken during observations. All the identified ob-
servations and interviews were transcribed and translated into English.

To understand the interrelated and mutually transforming activities, marked 
student workbooks were sorted and categorized to make sense of Wang’s 
homework marking activity and the marking symbols she used. These were 
then compared with how Wang explained selected assignments in class and 
how she tutored individual students in her office. These comparisons were 
interpreted based on her interviews and my observations as well as by trian-
gulating the different sources of information. Curricular documents, such as 
the textbook unit, marked student workbooks, teachers’ reference books, and 
curriculum guidelines, were analyzed to understand the content standards and 
organization and to interpret curricular expectations of teachers’ work.
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Findings

A Day in Wang’s Teaching of Geometric Proofs, November 19, 
2002—Four Interrelated but Distinct Activities

On this typical day for Wang, homework figured prominently in almost every 
major part of her practice. Her average official teaching load every day was 
two forty-minute lessons to her two classes, which she conducted on that 
morning. Together with an extra period she spent giving a quiz and providing 
feedback to one class in the afternoon, her classroom teaching time totaled 
120 minutes (two hours) on this day. Beginning and ending the day with 
marking homework, she spent almost four hours getting through about 120 
workbooks from her two big classes, each of which had about sixty students. 
Her marking time included ninety minutes when she and Zhao, her math 
colleague sitting close to her in her grade-level office, marked homework 
together and chatted while marking.

In addition, she explained a few selected homework problems to students at 
the beginning of her lessons and offered tutorials to individual students during 
the short, ten-minute breaks in between lesson periods, which together took 
about another hour. She also discussed homework issues informally with two 
other colleagues teaching the same grade in her office and at the beginning of 
the Lesson Planning Group meeting, which took another thirty minutes. In ag-
gregate, nearly six out of the nine hours (over 60 percent of the day) while she 
was at school was spent on activities related to homework (see Table 1).

This was a typical daily expenditure of her time when she was teaching the 
unit on geometric proofs. She needed to pay particular attention to every step in 
each of the proofs written by students while marking homework. Her time for 
marking homework shortened when she taught functions involving algebraic 

Figure 1. Activity System as a Unit of Analysis
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calculations, the next topic. From the above, four distinctive work activities, all 
related to homework and feedback giving, are highlighted: marking homework 
in her grade-level office, explaining homework in teaching, tutoring individual 
students in her office or in the classroom, and talking and sharing with her col-
leagues about issues related to student homework. The following sequentially 
illustrates the four activities that made up Wang’s homework practice.

Activity One: Marking Homework—Creating an Error-Centered 
Communicative System

Making checkmarks, Xs, and other symbols or signs, writing comments, and 
dating the marked work constituted parts of a chain of routine actions that 
Wang carried out with her red pen for long hours. At a surface level, these 
mechanical actions portray the monotonous institutional life of a schoolteacher. 
However, looking deeper, she not only produced a set of symbols and signs 
conveying teacher feedback to students but carried out the mental activity that 
accompanied these actions as well.

While marking homework, she had to read through the body of each proof 
written by her students. This attention to process is required by the nature of 
geometric proofs as structured in chains of logically connected arguments 
(Davis and Hersh 1981). Wang used her marking symbols to “edit” the proofs 
written by the students to remind them and build their habits of citing adequate 
evidence to support an argument and of achieving clarity and logical coherence 
in sequencing the steps and in concise writing—the essential skills for good 
deductive reasoning spelled out by the curriculum standards. These symbols 
and signs are not unique to Wang’s practice; they are widely shared across 
the mathematics teaching and learning community in China, particularly in 
teacher–student homework communication (Ren and Zhang 2000), a work 
activity expected of math teachers in China.

Activity Two: Explaining Homework at the Beginning of a 
Subsequent Lesson

Wang expected that corrections be made, and made promptly, and this ex-
pectation was understood and conscientiously followed by her students. She 
believed that correcting mistakes would be more difficult than just complet-
ing the homework and handing it in. Yet, students were not left alone in their 
struggle to make corrections. At the beginning of a subsequent lesson, she 
would explain to the class selected assignments or a major dimension of an 
assignment that students did incorrectly and call their attention to the essential 
elements required of good and accurate proof writing.
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Analysis shows that she adopted a certain structure in introducing, develop-
ing, and summarizing every error she chose to explain. In explaining, instead 
of just telling students what went wrong and how to correct it, her goal was 
to create an interaction with her students by questioning the students on the 
wrong step(s). In doing so, students were made to respond and recall from 
their solution steps while going over the proofs again step by step with her. 
Therefore, explaining homework errors could not be accomplished by the 
teacher alone—she needed students’ involvement and their being there and 
bringing with them their attention to and memory of how they performed the 
homework tasks the day before. Through explaining, she made the mathemat-
ics entailed accessible to students by using the information she collected from 
student errors that she marked and thought over.

Activity Three: Tutoring Individual Students on Their 
Homework Errors

In contrast to explaining homework errors to all students, which happened in 
the orderly and quiet formal classroom settings, tutoring individual students on 
their homework errors would occur in Wang’s office in the hustle and bustle of 

Table 1

Homework-Related Activities as Percentages of Wang’s Total Work Time 
on November 19, 2002 

Work activity

Time involved/total  
work time in the day  

(expressed in  
minutes [hours])

As % of total 
work time of  

the day

Marking homework alone 142 (2.22)/505 (8.5) 28

Marking homework and/or sharing with 
 desk mate colleague 90 (1.50)/505 (8.5) 18

Sharing with colleagues on issues  
 closely related to homework 50 (0.83)/505 (8.5) 10

Explaining homework to entire class 
 and tutoring individual students on 
 homework errors 55 (0.92)/505 (8.5) 11

Total time related to homework 340 (5.67)/505 (8.5) 67

Other* 45 (0.75)/505 (8.5) 9

Teaching and administering quiz 120 (2.00)/505 (8.5) 24

*There are forty-five minutes unaccounted for when Wang tended to other business and 
was unable to be observed.
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the noisy ten-minute breaks in between the lesson periods when the suddenly 
released students started running around the open corridors, or she would go 
to the classrooms to explain or tutor the students after lunch hours.

At such times, it was a common scene for Wang (often with her colleague 
Chen in the same office) to be surrounded by students who she summoned to 
her desk to get quick feedback or make prompt corrections in their homework. 
Students also came voluntarily to seek help with homework or additional 
work they chose to do on their own. For both “compulsory” and “voluntary” 
tutoring, she always worked with them one on one to give differentiated in-
dividual assistance. This kind of tutorial practice on homework is commonly 
called “coaching or assisting (guiding) homework,” or in Chinese, fudao 
zuoye. Because it is given one on one, it is also called “face to face marking 
(homework)” (mianpi zuoye).

Through explanation and tutoring, Wang explained to students in class and 
individually why the mistakes she chose to explain are important in learning 
geometric proofs, how they should correct them, and how to prevent them 
from recurring. She was thus able to achieve what she could not do simply by 
communicating her feedback to students through marked homework. She was 
able to make the mathematical ideas behind the errors visible to students and 
guide them in making corrections based on improved understanding.

Activity Four: Sharing and Discussing Homework Issues with Colleagues

Conversations between Wang and Zhao (her math teacher colleague sitting 
near her in the same office) occurred almost on a daily basis as they marked 
homework together during their nonteaching hours. They complained about 
unexpected errors and poor-quality work, which triggered discussions of 
their teaching, curriculum and classroom expectations, societal influences 
on students, and so on. Sometimes these conversations were rambling and 
served the purpose of stress management, reflecting no serious intention to 
delve deeper into an issue. Other times, they dwelled on a topic longer. For 
example, a prominent and fundamental issue they shared on the day mentioned 
in the earlier section of the paper concerned the students who failed to use 
the definition of an isosceles triangle according to the rules of deductive rea-
soning. They wondered aloud why students all cited that the two base angles 
are equal (congruent) as the necessary condition for a triangle to be isosceles 
instead of citing that the two sides of the triangle are equal. But an isosceles 
triangle is defined based on the two equal sides of a triangle, and the fact that 
the two base angles are equal (congruent) is derived from this definition as a 
proposition. They concluded that students did not understand this logic and 
that they would need to emphasize it again.
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Informal conversations around homework frequently went beyond Wang 
and Zhao to include the other two colleagues teaching the same grade level. 
Coding of these conversations shows that they were mostly characterized by 
equally distributed turn-taking patterns. As the most experienced member of 
the group, Wang seemed to have taken more turns in some instances when she 
was seen moving the inquiry forward. She did so, however, only through the 
probing, questioning, and citing of counterexamples by her colleagues. Their 
collaboration in solving problems related to student learning reflects a zone of 
proximal development (Vygotsky 1978), in which the more knowledgeable 
was able to lead the group inquiries by coconstructing knowledge with the 
less knowledgeable colleagues.

In these collegial conversations, the authoritative role of the curricular 
materials is both empowering and limiting. It allowed the teachers to interro-
gate the ambiguity and controversy found in them. Nevertheless, the teachers 
never moved beyond the official given curriculum to reframe the problems or 
reconsider them under their own pedagogical purposes.

The Activity System of Wang’s Work Practice in Teaching 
Geometric Proofs

Together, these four levels of activities mark a significant part of Wang’s daily 
practice. With each activity, Wang constructed a different dimension of student 
homework and produced different outcomes in her interactions with students 
and colleagues. In short, this dissection of her homework practice allows us 
to see how the raw errors were being mined and polished at different levels 
of activities and eventually turned into important learning opportunities for 
students as well as for the teachers. Located in such communities of practice, 
Wang was surrounded by persons, tools in which “participation in an activity 
system about which participants share understandings concerning what they 
are doing and what that means in their lives and for their communities” (Lave 
and Wenger 1991: 98).

Implications for Current Curriculum Reform in Shanghai

Reform Dilemma 1—Has Content and Workload Decreased  
or Increased?

The education reforms of the past few decades in China have called for reduc-
ing the schoolwork load for elementary and secondary students; but this has 
not been met with much success. In fact, the situation has even worsened in the 
most recent curriculum reform started in 2001. In the “Outline of National Mid- 
and Long-Term Education Reform and Development Planning for 2010–2020” 
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(China Ministry of Education 2010) issued for public discussion for the second 
round in February 2010, this call is reiterated with an emphasis on carrying out 
load reduction in every link of education to free up time and space for students 
to learn about society and engage in deep thinking and hands-on practice.

Geometric proofs have traditionally been a much treasured component 
of school mathematics in China. For generations, most of the Chinese have 
been brought up, by the end of junior secondary school, with fundamental 
schooling in geometric proofs. Because it is valued by many mathematics 
teachers and mathematicians as indispensable in training the logical think-
ing and reasoning habits of the younger generation (Chu 2005; Jiang 2005), 
in the recent two rounds of curriculum reform, there was much resistance to 
the reform’s goal of reducing its level of difficulty and the amount of content 
taught to and workload given to students. In fact, a careful content analysis 
of the new unit of geometric proofs in the recent Shanghai junior secondary 
curriculum standards and textbooks shows that, compared with the same unit 
taught by Wang and her colleagues in 2002, a slight adjustment of the content 
level was made, but the amount of the content and the number of teaching 
hours were increased considerably (in the third section, on right triangles, of 
the unit). For Wang and her colleagues, this would mean increased teaching 
and homework marking.

Reform Dilemma 2—Breaking Away from Uniformity?

At its best, a centralized curriculum has created a highly consistent alignment 
between the intended, enacted, and experienced curriculum. The Shanghai 
municipal mathematics curriculum creates a system of teaching and learning 
by organizing the content structure, defining the work responsibilities and 
accountability of a teacher, and guiding the curriculum’s actual enactment in 
teaching and learning. In so doing, a highly uniform teaching and learning 
system has taken shape: for many years, every math teacher has been teaching 
the same basic content required of virtually every student at almost the same 
time in schools across Shanghai. Wang’s daily work practice centering on 
homework might well represent a common cultural practice, one that capital-
izes on errors to make sure students all “get it right” in their exams. Therefore, 
this uniformity can be taken as a fundamental condition behind the success 
of the “two basics”—the basic knowledge and basic skills the previous cur-
riculum reform, which started at the beginning of 1990s, aimed at.

Nonetheless, under the long tradition of a centralized curriculum, schools 
and teachers have treated curriculum as given and their role as to faithfully 
following it. Even though my observations also found Wang and her colleagues 
questioning and interrogating the limitations of the curriculum-in-use, they 
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never went beyond to think about how to use their ideas and experience to 
create a different kind of learning experience for students. Therefore, schools 
and teachers have found themselves quite inadequate when the current cur-
riculum reform requires them to diversify the given curriculum through their 
own school-based development initiatives.

Reform Dilemma 3—From Invisible to Visible Student 
Participation?

Wang’s homework activity system centered on student homework involved 
the seemingly active participation of students in completing homework and 
making corrections, which, however, was invisible in the classrooms. Instead, 
the teacher marked, explained, tutored, and demanded for errors to be corrected 
while the students heeded instructions obediently. Teachers whom I inter-
viewed remarked that “Students are all in the palm of our hands”—meaning 
that they know where students need help, so they offer the help through their 
homework practice. In this way, students may have obtained solid founda-
tional knowledge and skills, albeit passively. Even though teachers’ homework 
feedback was well tailored to students’ needs and offered on a timely and 
systematic basis, it was given as if students were led to water to drink rather 
than looking for and drinking the water on their own. What would it be like 
if the homework activity system involved the students taking into their own 
hands the responsibility to spot, analyze, correct, and learn from their errors? 
How would the curriculum and pedagogical reform take this activity system 
as an entry point of research and redesign the learning system of students in 
ways that allow them to take responsibility for their own learning?

Reform Dilemma 4—Formal Learning Versus Informal 
Workplace Learning for Teachers?

In Shanghai, there are plenty of established formal professional development 
programs for teachers at the municipal, district, and school levels based on a 
mandatory credit system. These programs and coursework, however, have not 
been well received by teachers, who regard them as not directly relevant or ap-
plicable to their daily practice. In contrast, Wang and her colleagues were found 
to be engaged with what was, to an observer, numerous momentary informal 
learning opportunities when they shared and discussed problems arising from 
student work and the curriculum as well as their own teaching. Learning oc-
curred from their collaborative deliberations and efforts to solve or manage the 
authentic and practice-based problems, which could lead to more understanding 
of the subject matter, student learning, and their own classroom practice.
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When the mandatory but poorly received professional development 
programs take teachers’ time away from their schools and classrooms, how 
should their daily encounters be followed up and carefully studied as authentic 
cases that inform the mandatory professional development courses and build 
relevance to practice and theorize from practice in order to guide practice? 
If such research is carried out, it would also help inform the schools on how 
to provide support structures, for instance, by taking advantage of the insti-
tutionalized school-wide teaching research groups and grade-level lesson 
preparation groups, to facilitate such day-to-day and moment-to-moment 
workplace informal learning opportunities. By building up research capacity 
through teacher education programs in universities and district-level training 
programs in Shanghai, the rich local and tacit knowledge accumulated by 
teachers through their daily practice (such as their pedagogical knowledge of 
student errors and how to device and give effective feedback to students) can 
be made public and sharable to inform school-based curriculum development 
and pedagogical innovations.
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